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We describe the use of radial artery as a conduit for arteriovenous hemodialysis access in the forearm. The advantages of
this type of fistula are use of autogenous material and its localization because forearm fistula is easily cannulated and is
more convenient for the patient. This fistula may be an alternative solution in selected hemodialysis patients for the
difficult access in whom superficial arm veins are exhausted and lower extremity access is unsuitable. (J Vasc Surg 2003;
38:864-5.)
A steady increase in the number and age of patients
undergoing hemodialysis has emphasized the need to con-
struct durable arteriovenous access. The exhaustion of ac-
cess sites causes the development of sophisticated autoge-
nous techniques alternative to simple arteriovenous
anastomosis, including as basilic vein transposition, saphe-
nous vein loop, and superficial femoral vein transposition.1
Although arteriovenous fistula surgery is focused on venous
solutions due to the National Kidney Foundation Dialysis
Outcomes Quality Initiatives (DOQI) guidelines favor au-
togenous veins for arteriovenous fistula,2 autogenous con-
duits do not consist of only veins. Also, autogenous arterial
conduits are currently used in cardiovascular surgery. This
report describes radial artery transposition to construct
arteriovenous fistula in upper arm.
TECHNIQUE
An incision under local anesthesia was made over the
course of the radial artery from the proximal wrist crease to
its origin in the antecubital fossa. The lateral antebrachial
cutaneous nerve was preserved. The dissection of the radial
artery began distally. Superficial fascia covering radial artery
was divided. After exposing the artery, a small vessel loop
was passed underneath the artery. With gentle traction, the
artery and the two venae concomitantes were mobilized
together, and all branches were divided by ultrasonic scal-
pel (Autosonix Ultra Shears; Auto Suture Companies, Nor-
walk, Conn). When entering the midforearm, the fascia was
incised between the belly of the brachioradialis and the
flexor carpiradialis muscles. After mobilization of radial
artery, it was placed in a gauze with papaverine.
The basilic vein was exposed through a separate inci-
sion just below the antecubital crease, and a superficial
subcutaneous tunnel was created between the incisions.
Unfractionated heparin with a dose of 5000 U was given
intravenously prior to the clamping of the radial artery.
Radial artery was divided distally. The liberated radial artery
was configured as a forearm loop (Fig 1). Fistula was
performed by an end-to-end anastomosis between the
transposed radial artery and the basilic vein at the elbow.
After the flow was established and a thrill was palpated,
incisions were closed and a drain was left in the radial artery
tract.
CLINICAL EXPERIENCE
A 76-year-old man with end-stage renal disease
(ESRD) underwent this type of fistula operation. In our
patient, cephalic and antecubital veins of both arms had
been used for previous access procedures. Furthermore,
prosthetic arteriovenous grafts failed twice in his thigh, and
the patient rejected a new arteriovenous access in his lower
extremities.
In early postoperative period, no complication was
observed in his hand and forearm.
On the second postoperative day, duplex ultrasound
scan imaging revealed that brachial artery, radial artery
(fistula), and ulnar artery flow volumes were 390 mL/min,
270 mL/min, and 50 mL/min, and diameters were 5.2
mm, 3.7 mm, and 3 mm, respectively. This examination
was repeated 2 months after operation. Brachial artery,
radial artery (fistula), and ulnar artery flow volumes were
detected as 630 mL/min, 540 mL/min, and 170 mL/
min, and their diameters were 11.9 mm, 9.4 mm, and 5
mm, respectively. The fistula was allowed to mature for 4
weeks prior to puncture. Hemodialysis was performed by
safe and successful cannulation of radial loop and basilic
vein (Fig 2, online only). Hand ischemia has not developed.
The ulnar pulse remained palpable. No complication re-
lated to the fistula has been detected for a 6-month fol-
low-up period.
DISCUSSION
Numerous solutions are possible for patients in whom
arteriovenous access is difficult. The choice is made on the
basis of the fact that the autogenous hemodialysis access is
superior to prosthetic arteriovenous grafts, the upper ex-
tremity is superior to the lower extremity, and the forearm
is superior to the arm. Our experience with radial artery in
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the coronary bypass surgery and DOQI guidelines per-
suaded us to consider using the radial artery as a conduit for
dialysis in patient with difficult access.
This new fistula may be described as “autogenous
arterial radial-basilic forearm looped transposition” accord-
ing to the reporting standards for arteriovenous hemodial-
ysis access.3 The main advantage of this fistula is using
autogenous conduit in the forearm. Forearm access is easier
to cannulate and more convenient for patients.
It is imperative to assess hand perfusion prior to con-
structing the radial loop fistula. Reported criteria to deter-
mine suitability of artery for native fistula are (1) diameter
of the artery 2 mm, (2) absence of hemodynamically
significant inflow stenosis, and (3) nondominant radial
artery for wrist fistula.4 According to these criteria, pressure
gradient should be equal to or lower than 15 mm Hg
between ipsilateral brachial and radial arteries for forearm
fistula. In addition to these criteria, we consider that ulnar
artery pressure must not be lower than radial artery pres-
sure, and palmar arch continuity should be confirmed by
the Allen test.
A major drawback of radial loop fistula is to deprive
hand circulation of the radial arterial flow. To prevent hand
ischemia, the ulnar artery should have no stenosis and
palmar arch continuity must be intact. Radial recurrent
artery and superficial palmar artery, harvesting landmarks at
proximal and distal, should also be preserved. The under-
lying mechanism of ischemia is frequently arterial insuffi-
ciency due to steal by the arteriovenous fistula com-
pounded by distal arterial lesions.5 Diabetic or calcified
arteries may not be dilated to accommodate the increased
flow needed to mitigate a steal syndrome.6 We think that
this technique may be unsuitable for ESRD patients with
diabetes mellitus or peripheral vascular disease because they
have significant risk for progressive atherosclerosis and the
development of finger gangrene.7
Forearm radial loop fistula may be an alternative solu-
tion for selected ESRD patients in whom superficial arm
veins are exhausted. Using autogenous arterial conduits
may add a new dimension to the arteriovenous access
surgery.
REFERENCES
1. Gradman WS, Cohen W, Haji-Aghai M. Arteriovenous fistula construc-
tion in the thigh with transposed superficial femoral vein: our initial
experience. J Vasc Surg 2001;33:968-75.
2. The Vascular Access Work Group. NKF-K/DOQI clinical practice
guidelines for vascular access: update 2000. Am J Kidney Dis 2001;
37(Suppl 1): S141-9.
3. Sidawy AN, Gray R, Besarab A, Henry M, Ascher E, Silva M Jr, et al.
Recommended standards for reports dealing with arteriovenous hemo-
dialysis access. J Vasc Surg 2002;35:603-10.
4. Huber TS, Ozaki CK, Flynn TC, Lee WA, Berceli SA, Hirneise CM, et al.
Prospective validation of an algorithm to maximize native arteriovenous
fistulae for chronic hemodialysis access. J Vasc Surg 2002;36:452-9.
5. Sessa C, Pecher M, Maurizi-Balzan J, Pichot O, Tonti F, Farah I, et al.
Critical hand ischemia after angioaccess surgery: diagnosis and treatment.
Ann Vasc Surg 2000;14:583-93.
6. Hakaim AG, Nalbandian M, Scott T. Superior maturation and patency of
primary brachiocephalic and transposed basilic vein arteriovenous fistulae
in patients with diabetes. J Vasc Surg 1998;27:154-7.
7. Yeager RA, Moneta GL, Edwards JM, Landry GJ, Taylor LM, McCon-
nell DB, et al. Relationship of hemodialysis access to finger gangrene in
patients with end-stage renal disease. J Vasc Surg 2002;36:245-9.
Submitted Apr 15, 2003; accepted May 12, 2003.
Additional material for this article may be found online
at www.mosby.com/jvs.
Radial loop arteriovenous fistula in the forearm. The efferent arm
(*) of radial loop passed through subcutaneous tunnel is used for
cannulation.
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